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(54) Disposable pull-on diaper 

(57) A disposable pull-on diaper 1 includes elastic 
members attached under tension to peripheral edge 
portions 2a of leg-openings 6 and a pair of teak-barrier 
cuffs 1 1 provided In the vldnlty of transversely opposite 
side edges of a core. The elastic members associated 
with the leg-openings include first elastio members 4a 
extending along front peripheral edge portions 2a 1 of the 
leg-openings 6 and second elastic members extending 



along rear peripheral edge portions 28$ of the leg-open- 
ings 6 and, in a cratch region R2, the free side edgo 
portions of the leak-barrier cuffs 11 extend Inward be- 
yond the side edges of said core and are folded back 
along substantially middle folding zones thereof out- 
ward bsyond the side edges of the core and wherein the 
free side edge portions are bonded, In the vicinity of the 
folding zones, to the outer surface of the topsheet in the 
upper zone of the cons. 



fig.i 
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Description 

[0001] This Invention relate* to a disposable pull-on 
diaper adapted to absorb and hold excretion discharged 
thereon. * 
[0002] Japanese Patent Application Publication No. 
1 997-24O03A describes a pants-type disposable diaper 
basically comprising a Hqufd-pervious topsheet, a ilq uld- 
impervious backshaet and a J iqu Id-absorbent core d fa- 
posed between the top- and backsheets, configuring io 
front and rear waist regions opposed to each other and 
a crotch region extending between these two waist re- 
gions so that the front and rear waist regions may be 
connected to each other to a waist-opening and a pair 
of leg-openings, wherein elastic members being stretch- 1* 
able in a leg-surrounding direction are attached under 
tension to peripheral edge portions of the leg-openings, 
the diaper further comprising a pair of substantially liq- 
uid-Impervious leak-barrier cuffs (flaps) extending In the 
leg-eurrounding direction in the vicinity of transversely so 
opposite elde edges of the core. 
[0003] In the case of this diaper of prior art, each of 
the leak-barrier cuffs (flaps) comprising Inner and outer 
sections has a fixed aide edge portion, a free side edge 
portion normally biased to rise on the topsheet and fixed 
longitudinally opposite end portions collapsed inwardly 
of the diaper. The respective fixed side edge portions 
are bonded to the topsheet In the vlcin Ity of transversely 
opposite side edges of the core and the respective fixed 
end portions are bonded to the topsheet in the front and & 
rear waist regions. The elastic members being stretch- 
able In the leg-eurrounding direction are attached under 
tension to the respective free side edge portions. In the 
crotch region, the free side edge portions defining the 
outer cuffs (flaps) extend inwardly of the core and these 35 
free side edge portions are folded back along substan- 
tially middle zones thereof outwardly of the core. 
[0004] The diaper disclosed In the Publication Is 
adapted to be worn in the manner that a wearer Inserts 
his or her legs into the respective leg-openings and then *> 
the diaper Is pulled up to the wearers waist. In the case 
of this diaper, the elastic members associated with the 
leg-openings extend along the entire peripheral edge 
portions of the respective leg-openings and the middle 
zones of the respective outer cuff (flap) sections abng *s 
which the free elde edge portions are folded back out- 
wardly of the core are not bonded to the diaper and the 
free side edge portions of the respective outer cuff (flap) 
sections rising In the crotch region define relatively high 
barriers. With a disadvantageous consequence, con- so 
traction of me elastic members as so ciated with the leg- 
open in gs as well as rising of the free side edge portions 
of the outer cuff (flap) sections reduce the respective 
teg-openings. As a result, the free side edge portions of 
the respective outer cuff (flap) sections extending In the ss 
crotch region may obstruct the wearer's legs against be- 
ing smoothly inserted Into the respective leg-openings 
and make wearing time-consuming operation. 



[0005] It la an object of this Invention to provide a die* 
posable pull-on diaper adapted to be smoothly worn 
without an anxiety that the free side edge portions of the 
leak-barrier cuffs might obstruct the wearer's legs 
against easily being Inserted Into the lag-openings. 
[0006] According to this Invention, there is provided a 
disposable pull-on diaper baslcalfy comprising a Gqufcf- 
pervloirs topsheet, a liquid-impervious backs heet and a 
Jlquld-absorbent core disposed between the top- and 
backsheets, configuring front and rear waist regions op- 
posed to each other and a crotch region extending be- 
tween these two waist regions so that the front and rear 
waist regions may be connected to each other to a waist- 
opening and a pair of leg-openings, wherein elastic 
members being stretch able [n a fog-surrounding direc- 
tion are attached under tension to peripheral edge per* 
tions of the leg-openings, the diaper further comprising 
a pair of substantially flqurd-impervious leak-barrier 
cuffs extendng In the leg-surrounding direction in the 
vicinity of transversely opposite side edges of the core. 
[0007] The improvement according to this Invention Is 
In that the elastic members associated with the leg- 
openings comprise first elastic members extending in 
the leg-surrounding direction along a front peripheral 
edge portion of the leg-opening on the side of the front 
waist region and second elastic members extending In 
the ieg-surrounding direction along a rear peripheral 
edge portion of the leg-opening on the side of the rear 
waist region wherein none of the elastio members as- 
sociated with the leg-openings are present along an in- 
termediate peripheral edge portions extending between 
the front and rear peripheral edge portions of the leg* 
opening, the leak-barrier cuffs respectively have fixed 
side edge portions extending In the leg-eurrounding di- 
rection in the vicinity of the respective side edge portions 
of the core, free side edge portions being contiguous to 
the fixed side edge portions and normally biased to rise 
on the topsheet and fixed longitudjnaOy opposite end 
portions collapsed inwardly of the diaper and placed up- 
on the topsheet in the front and rear waist region and, 
In the crotch region, the free side edge portions extend 
Inward beyond the side edges of the core and are folded 
back along substantially middle folding lines thereof out- 
ward beyond the side edges of the core wherein the free 
side edge portions a/o bonded, in the vicinity of the mid- 
dle folding lines, to the outer surface of the topsheet In 
the upper 2one of the core. 

[0008] According to one preferred embodimont of this 
invention, the first elastic members present a stretch 
stress higher than that of the second elastic members. 

Fig. 1 1s a perspective view Bh owing an embodiment 
of a disposable pull-on diaper according to this in- 
vention as partially broken away; 
Rg. 2 Is a plan view separately showing the pants 
and the pad constituting the diaper; 
Fig. 3 Is a sectional view taken along a line A - A In 
Fig. 1; and 
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Fig. 4 18 a sectional view taken along a line B - Bin 
Flg.1. 

[0009] Details of the disposable pull-on wearing arti- 
cle according to this Invention will be more fully uncter- 
stoodfrom the description of a disposable pull-on diaper 
as a typical embodiment given hereunder with reference 
to the accompanying drawings. 
[0010] Fig. 1 Is a perspective view showing an em- 
bodiment of a disposable pull-on diaper 1 according to 
this Invention as partially broken away and Fig. 2 is a 
plan view separately showing the pants 2 and the pad 
7 constftutlngthe diaper 1 as front and rear waist regions 
R1. R3 have been disconnected from each other and 
the diaper 1 has been developed In Its longitudinal di- 
rection. Referring to Fig. 1, a leg-surrounding direction 
Is indicated by an arrow X1 and a waist-surrounding di- 
rection is indicated by an arrow Y1 . Referring to Fig. 2, 
a longitudinal direction is indicated by an arrow X2 and 
a transversa direction is indicated by an arrow Y2, The 
herein used expression -Inner surfaces" of the pants 2 
as well as the top- and backsheets should be under- 
stood to be the surfaces thereof facing a core and the 
expression "outer surfaces' 1 thereof should be under- 
stood to be the surfaces thereof being remote from the 
core. 

[0011] The tiaper 1 comprises the pants 2 and a liq- 
uid-absorbent pad 7 attached to the inner surface of the 
pants 2. The pants 2 comprise two layers of a nonwovan 
fabric placed one upon another so that surfaces thereof 
opposed to each other are Intermittently bonded togeth- 
er, The pad 7 comprises a llqufd-pervlous topsheet 8, a 
llquid-lmpervlous backsheet 9. a liquid-absorbent core 
10 and pair of substantially llquld-lmpervious leak-bar- 
rier cuffs 11. 

[0012] The pants 2 are composed of front and rear 
waist regions R1 , R3 opposed to each other and a crotch 
region R2 extending between these two waist regions 
R1 , R3. As will be apparent from Fig. 2, the pants 2 are 
contoured by transversely opposite side edge portions 
2a extending in parallel to each other In the longitudinal 
Direction and curving Inward In the transverse direction 
of the pants 2 in the crotch region R2 so as to describe 
circular arcs and longitudinally opposite end portions 2b 
extending In parallel to each other in the transverse di- 
rection. In the pants 2, the front and rear waist regions 
R1, Ra are bonded Intermittently along the side edge 
portions 2a of the pants 2 so as to define a waist-open In g 
5 and a pair of leg-openings 6. The longitudinally oppo- 
site end portions 2b define a peripheral edge portion of 
the waist-opening 6 and the transversely opposite side 
edge portions 2a in the crotch region R2 define periph- 
eral edge portions of the respective leg-openings 6. 
[0013] The waist-opening 5 Is provided along its pe- 
ripheral edge portion 2b with a plurality of elastlo mem- 
bars 3 being stretchable In the waist-surrounding direc- 
tion and attached under tension thereto. These elastic 
members 3 associated with the waist-opening are cov- 



ered with a part of the peripheral edge portion 2b of the 
waist-opening 5 which is folded back onto the Inner sur- 
face of the pantB 2. 

[0014] Each of the leg-openings 6 Is provided along 
* Its peripheral edge portion 2a with a plurality of elastlo 
members being stretchable In the leg-surrounding direc- 
tion and attached under tension thereto between two 
layers of the nonwoven fabric. These elastlo members 
associated with each of the leg-openings comprise first 
to elastic members 4a extending along a front peripheral 
edge portion 2a 1 of the leg-opening 6 on the side of tho 
front waist region R1 and second elastic members 4b 
extending along a rear peripheral edge portion 2a^ of 
the leg-opening 6 on the side of the rear waist region 
'5 RS. None of the elastic members associated with each 
of the leg-openings are present along an intermediate 
peripheral edge portions 2a 2 extending between the 
front and rear peripheral edge portions 2a,, 2a, of the 
leg-opening 6. 

20 [0015] tnthepants2,astretchstres80fthefiratelastic 
member 4a is adjusted to be higher than that of the sec- 
ond elastic members 4b so that the front peripheral edge 
portions 2a 1 liable to be affected by movement of the 
wearer's legs can be tightly placed against the wearer's 
thighs and thereby excretion leak from the front periph- 
eral edge portions 2a 1 can be reliably prevented. 
[001$] The pad 7 Is substantially rectangular and has 
a front 2one M , a rear zone r3 and an Intermediate zone 
r2 extending between the front and rear zones ii , r3. As 

w shown in Fig, 2, the pad 7 has transversely opposite sido 
edge portions 7a extending in parallel In the longitudinal 
direction and longitudinally opposite end portions 7b ex- 
tending In parallel In the transverse direction. As indi- 
cated by chain lines, the front zone r1 lies in the front 

96 waist region R1 of the pants 2, the Intermediate zone r2 
lies In the crotch region R2 of the pants 2 and the rear 
zone r3 lies in the rear waist region R3. In the pad 7, tho 
outer surface of the backsheet 9 Is bonded to the inner 
surface of the pants 2. 

40 [0017] The core 10 is disposed between the top- and 
backsheets B, 9 and entirely covered with bonded to tis- 
sue paper 1 3 (See Fig, 3) end bonded to the Inner sur- 
face of at least one of the top- and backsheets 8. 9 With 
tho tissue paper 13 therebetween. 

40 (ooi 8] TtiB cuffs 1 1 respectively have fixed side edge 
portions 11 a extending in the leg-surrounding direction 
in the vicinity of the respective side edge portions 1 0a 
of the core 10, free side edge portions 11b being con- 
tiguous to the fixed side edge portions 1 1 a and normally 

so biased to rise on the topsheet and fixed longitudinally 
opposite end portions 1 1 c collapsed inward in the trans- 
verse direction of the pad 7. The free aide edge portions 
1 1 b are provided with elastic members 1 2 being stretch- 
able in the leg-surrounding direction and bonded under 

m tension thereto. These elastic members 1 2 are covered 
with a part of the free side edge portions 1 1 b. The fixed 
end portions 1 1 o are bonded to the outer surface of the 
topsheet 6 in the front and rear zones rl , r3 of the pad 7. 



3 
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[0019] In the diaper 1, the peripheral edge portion 2b 
of tho waist-opening 5, the peripheral edge portions 2a 
of the leg-openings 8 and the free side edge portions 
1 1 b of the cuffe 1 1 are formed with a plurality of gathers 
as the elastic members 3, 4a, 4b, 1 2 contract, tn the die* 5 
per 1 , the pad 7 curves, in the longitudinal direction, with 
the topsheet 8 inside and the free eide edge portions 
11b of the respective cuffs 11 rise on the topsheet 8 as 
the elastic members 12 contract 
[0020] Fig. 3 Is a sectional view taken along a line A to 
- A In Fig. 1 and Fig. 4 Is a sectional view taken along a 
line B - 8 in Fig. 1 . The feted side edge portions 11 a of 
the respective cuffs 11 are disposed between the top- 
arid backs heels 8, B and bonded to respective innersur- 
faces of these sheets 8, 9. In the Intermediate zone r2 " 
of the pad 7, the free side edge portions 11b extend in- 
ward In the transverse direction beyond the side edges 
1 0a of the core 10 and the free side edge portions 11b 
are folded back ejong substantially middle folding lines 
thereof outward beyond tho side edges 1 0a of the core 20 
1 0. In the vicinity of the middle f olcfing lines 1 1 d, tho free 
side edge portions 11b are bonded to the outer surface 
of the topsheet B In the upper zone of the core 10. 
[0021 ] Of the respective free side edge portions 1 1 b, 
a dimension L1 as measured from the folding lines 11d 25 
to the upper ends is preferably in a range of 1 0 * 50 mm. 
If the dimension L1 Is less than 1 0 mm, the free side 
edge portions lib could not rise to a height sufficient to 
fulfill their desired leak-barrier function and excretion 
leak would readily occur from the crotch region R2> If 30 
the dimension L1 exceeds 60 mm, on the contrary, the 
free side edge portions 11b of the cuffs would often ob- 
struct the wearer's legs from being smoothly Inserted 
Into the respective leg-openings 6 when the diaper 1 is 
put on the wearer's body. as 
[0022] l n the pad 7, the rising f res side edge portions 
11b of the respective cuffs 11 for barriers of an appro- 
priate height to prevent excretion leak from the side edg- 
es 7a of the pad 7. In the pad 7, cavities 14 are defined 
between portions of respective cuffs 11 extending from *o 
the folds 11 d to the fixed side edge portions 1 1 a, on one 
hand, and the topsheet B, on the other hand. Excretion 
can be absorbed within these cavities 14 also and, In 
this way, the entire upper surface of the pad 7 can be 
effectively utilized., *e 
[0023] In the diaper 1 according to this embodiment, 
none of the elastic members associated with the leg- 
opening 6 are present along the Intermediate peripheral 
edge portions 2a of the leg-opening 6, i.e., the periph- 
eral edge portion 2a of the leg-opening 6 can only par- so 
tlaify contract. In addition to this feature, the dimension 
L1 by which the free side edge portions 1 1 b of the cuffs 
11 rise is limited to the range, so it can bo avoided that 
the free side edge portions lib might form relatively high 
barriers in the crotch region R2. Before the diaper 1 Is ss 
worn, therefore, ft Is not apprehended that the leg-open- 
ings 6 might be significantly reduced even when the first 
and second elastic members 4a, 4b contract and con- 



sequently the free side edge portions 1 1 b of the cuffs 1 1 
rise. This means that the free side edge portions 11b of 
the cuffs 11 extending in the crotch region H2 do not 
obstruct the wearer's legs from being smoothly inserted 
into the respective leg-openings 6 when the diaper 1 is 
put on the wearer's body. 

[0024] The pants 2 are preferably formed with a hy- 
drophobic nonwoven fabric. The pants 2 may be also 
formed with a composite sheet consisting of a stretch a- 
ble nonwoven fabric, a hydrophobic nonwoven fabric 
and a plastic film laminated one upon another. 
[0028] The topsheet 8 may be formed with a liquid- 
pervious sheet such as a nonwoven fabric or a porous 
plastic film, more preferably with a liquid-pervious and 
a hydrophllic sheet The backsheet d may be formed 
with a hydrophobic nonwoven fabric, a liquJd-lmpervfous 
piastfc film or a laminated sheet consisting of a hydro- 
phobic nonwoven fabric and a plastic film, more prefer- 
ably with a breathable and a liqulcMmpervIoue sheet. 
The cuffs 1 1 may be formed with a hydrophobic nonwo- 
ven fabric. It is also possible to form the backsheet 9 
and the cuffs 1 1 with a composite nonwoven fabric com- 
prising highly water-resistant melt blown nonwoven fab- 
ric and two layers of spun bond nonwoven fabric having 
high strength end flexibfllty and sandwiching therebe- 
tween the molt blown nonwoven fabric. 
[0028] The nonwoven fabric used for this invention 
may be of various types such as spun lace-, needle 
punch-, melt blown-, thermal bond-, spun bond- , chem- 
ical bond- and air through-types. The component fiber 
of the nonwoven fabrio may be selected from a group 
including pofyolefine-, polyester- and pofyamlde-based 
fibers and core-sheath- or slde-by-elde-type potyethyl- 
eno^iorypropyfene or polyester conjugated fibers. 
[0027] The core 1 0 comprises a mfrture of fluff pulp, 
high absorption polymer grains and thermoplastic syn- 
thetic resin fiber compressed to a desired thickness. The 
polymer grains may be selected from a group including 
graft polymer of starch-based, cellulose-based and syn- 
thetic polymers. 

[0028] Bonding the nonwoven fabric, bonding of the 
top- and backshests a, 9 to each other or bonding of the 
cuffs 11 and the core 10 to the top- and backsheets 8, 
9, and attaching of the elastic members 12 to the cuffs 
11 may be carried out using suitable adhesive such as 
hot melt adhesive or using suitable welding technique 
such as heat sealing or supersonic sealing technique. 
[0029] The disposable dkper according to this inven- 
tion has a unique arrangement such that the elastic 
members associated with the leg-openings comprise 
first elastic members extending along the front periph- 
eral edge portions of the respectivo leg-openings and 
the second elastic members extending along the rear 
peripheral edge portions of the respective leg-openings 
and the elastic members is absent along the Intermedi- 
ate peripheral edge portions of thB respective leg-open- 
ings. Such unique arrangement prevents the entire pe- 
ripheral edge portions of the respective leg-openings 
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from contracting under the effect of the elastio members 
associated with the leg-openings. Another important 
feature of this diaper Ilea In that the free side edge por- 
tions of the respective cuffs are bonded In the vicinity of 
the folded zones to the topsheet In the upper part of the 
core so that the rising free side edge portions of the re- 
spective cuffs may not form undesirably high barriers In 
the cratch region. In this way, the diaper according to 
this Invention avoids the inconvenience that the leg- 
openings might bo mads extremely narrow as the diaper 
of prior art has been the case. Thus, there Is no anxiety 
that the free side edge portions of the cuffs extending In 
the crotch region might obstruct smooth Insertion of the 
wearer's legs into the respective Jeg-openinga to wear 
the diaper. 



Claims 

1. A disposable pull-on diaper basicafty comprising a 
llquid-pervlous topsheet, a Squid-Impervious back- 
sheet and a liquid-absorbent core disposed be- 
tween said top- and backsheets, configuring front 
and rear waist regions opposed to each other and 
a crotch region extending between these two waist 
regions so that said front and rear waist regions may 
be connected to each other to a waist-opening and 
a pair of ^openings, wherein elastic members be- 
ing stretch able in a leg-surrounding direction are at- 
tached under tension to peripheral edge portions of 
said leg-openfnga, said diaper further comprising a 
pair of substantially Ilquld-lmpervlous leak-barrier 
cuffs extending In said leg-surrounding direction In 
the vicinity of transversely opposite side edges of 
said core, wherein: 

said elastic members associated with the leg- 
openings oomprise first elastic members ex- 
tending in said leg-surrounding direction along 
a front peripheral edge portion of said leg-open- 
ing on the side of said front waist region and 
second elastic members extending In said leg- 
surrounding direction along a rear peripheral 
edge portion of the leg-opening on the side of 
the rear waist region wherein none of the elastic 
members associated with said leg-openings 
are present along an intermediate peripheral 
edge portions extending between said front and 
rear peripheral edge portions of said leg-open- 
ing; 

said teak-barrier cuffs respectively have fixed 
side edge portions extending In said leg-sur- 
rouncSng direction in the vicinity of the respec- 
tive side edge portions of said core, free side 
edge portions being contiguous to said fixed 
side edge portions and normally biased to rise 
on said topsheet and fixed longitudinally oppo- 
site end portions collapsed inwardly of said dia- 



per and placed upon said topsheet In said front 
and rear waist region; and, 
In said crotch region, said free side edge por- 
tions extend Inward beyond the side edges of 

s said core and are folded back along substan- 

tially middle folding lines thereof outward be- 
yond the side edges of said core wherein said 
free side edge portions are bonded, in the vi- 
cinity of said middle folding lines, to the outer 

10 surface of said topsheet In the upper zone of 

the core, 

2. The diaper according to Claim 1 , wherein said first 
elastic members present a stretch stress higher 
M than that of said second elastic members. 



25 



ao 



35 



40 



45 



so 



5 



PAGE 23/46 * RCVD AT 10/21/2004 3:49:46 PM [Eastern Daylight Time] " SVR:USPT0-EFXRF-1/5 * DNIS:8729306 " CSID:920 721 0279 " DURATION (mrr>ss):13^4 



OCT 21 2004 14:58 FR KC LEGflL DEFT 



920 721 0279 TO 91703B72930S P. 24/46 



EP1 1B4017A1 




6 

PAGE 24/46 1 RCVD AT 10/21/2004 3:49:46 PM [Eastern Daylight Time] * SVR:USPT0-EFXRMf5 * DNIS:8729306 * CSID:920 721 0279 * DURATION (mnKS):13«34 



OCT 21 2004 14:58 FR KC LEGAL DEFT 



920 721 0279 TO 917038729306 P. 25/46 



EP 1 184017 A1 




PAGE 25/46 • RCVD AT 10121/2004 3:49:46 PM [Eastern Daylight Time] ' SVR:USPT0-EFXRF-1/5 • DNIS:8729306 * CSID:920 721 0279 * DURATION (mnws):13-34 



OCT 21 2004 14:58 FR KC LEGRL DEPT 



920 721 0279 TO 917038729306 P. 26/46 



EP 1 184 017 At 




PAGE 26/46 * RCVD AT 10/21/2004 3:49:46 PM [Eastern Daylight Time] * SVR:USPT0€FXRF-1/5 * DN1S:8729306 * CSID:920 721 0279 * DURATION (mm-ss):13^4 



OCT 21 2084 14:58 FR KC LEGAL DEPT 



920 721 0279 TO 91703B729306 P. 27/46 



EP1 184 017 A1 



FIG.4 




9 

PAGE 27/46 * RCVD AT 10/21/2004 3:49:46 PM [Eastern Daylight Time] « SVR:USPT0-EFXRF-1/5 * DNIS:8729306 * CSID:920 721 0279 * DURATION (mm-ss):1344 



OCT 21 2004 14:58 FR KC LEGAL DEPT 



920 721 0279 TO 917038729306 



P. 28/46 



EP1 184 017A1 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



EP 01 30 7476 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



CUaltoi of docufnont with 
of nelwant pm 



i ta4i<t* appro prl&toi 



CLAWIFIQJrnON OP THE 



US 4 795 454 A (0RAG00 JERRY L) 
3 January 1989 (1969-01-03) 

* column 14, line 33 - line 61; figures 
1,2 * 

PATENT ABSTRACTS OF JAPAN 

vol. 1997, no. OS, 

30 May 1997 (1997-05-30) 

& JP 09 024063 A (UNI CHARM CORP), 

28 January 1997 (1997-01-28) 

+ abstract * 

EP 0 516 877 A (POPE & TALBOT CO) 
9 December 1992 (1992-12-09) 

* abstract; figure 6 * 



Th« pmtm soared report haa bean drawn up fersfldatru 



PtoaolMmdi 

MUNICH 



1,2 



1.2 



A61F13/15 



1,2 



SEARCHED pnLCLT) 



A61F 



11 December 2001 



Westermayer, U 



CATEGORY OF CITED DOCUMENTS 

X : pufllaJarly mount il takon dor* 
Y J particularly wdwwit U qwnUnud wlrh xnaiha 
dOGunMAtaf tr» arna estsoory 

p 



T : theory ofprindpo-ondprtytoa tfw Vworoon 
1} ; asritar pujijrtl document. But pubBshad on, ct 

D : nXufflftftt dtt0 In ft* appfeaQun 

L : doctimont died la- pihor masors 



a J TVnnl^r" of ftfo vvtk* poteflf fompy, ulvpiu ponding 
d-neumMt 



10 



PAGE 28/46 ' RCVD AT 10121/2004 3:49:46 PM [Eastern Daylight Time] * SVR:USPT0-EFXRF-1/5 1 DNIS:8729306 * CSiD:920 721 0279 * DURATION (milKS):13-34 



OCT 21 2004 14:58 FR KC LEGAL DEFT 920 721 0279 TO, 917038729306 P. 29/46 



EP 1 184 017 A1 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP 01 30 7476 



TMs annex lists the patent family tnembam rotating to thegMent documents dud In Via u lx iwi manttnned European search report. 
Tub munrraeni ire as oortnlned In the European f%tam Ortoo EDP (la on 

The European Pat ant Off (4 1* In no way Halite tor these particulars wHoh am merely given tee fte piapose of lrifnrrro#on. 

11-12-2001 



Pattnt document 
cited In MBtch raparl 



Pidjncatten 



Patent family 
rneinterts) 



PubOcatiorr 
ddfO 



US 4795454 


A 


03-01-1989 


AT 


70170 T 


15-12-1991 






All 


614065 32 


22-08-1991 








AU 


7950287 A 


14-04-1988 








BR 


8705461 A 


24-05-1988 








CA 


1290501 Al 


15-10-1991 








DE 


3775161 Dl 


23-01-1992 








OK 


530387 A 


11-04-1988 








£6 


18495 A 


30-04-1993 








EP 


0263720 Al 


13-04-1988 








ES 


2026916 T3 


16-05-1992 








FI 


874457 A ,B, 


11-04-1988 








GR 


3003326 T3 


17-02-1993 








HK 


47194 A 


20-05-1994 








IE 


60672 B 


10-08-1994 








JP 


2661675 B2 


Ll-12-1996 








JP 


63182401 A 


27-07-1988 








KR 


9509236 Bl 


16-07-1996 








MX 


174128 B 


22-04-1994 








HZ 


222115 A 


26-02-1991 








PH 


24439 A 


25-06-199O 








PT 


85890 A ,B 


01-11-1987 








TR 


23472 A 


22-01-1990 


JP 09024063 


A 


28-01-1997 


NONE 






EP 0516877 


A 


09-12-1992 


US 


6246431 A 


21-09-1993 






AT 


142486 T 


15-09-1996 








DE 


69122089 01 


J 7-10-1996 








DE 


69122089 T2 


06-02-1997 








EP 


0516877 Al 


09-12-1992 



I far mora details about this annex :m Official Journal cf to* Eutoiwmn Pattnt Offfcv, Np. \2ASt 



11 

PAGE 29/46 1 RCVD AT 10121/2004 3:49:46 PM [Eastern Daylight Time] * SVRiUSPTO-EFXRM/S * DNIS:8729308 1 CSID:920 721 0279 * DURATION (mnKS):13-M 



